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,QWURGXFWLRQ
In vitro HPEU\R FXOWXUH LV XWLOLVHG LQ IUXLW JURZLQJ WR REWDLQ YLDEOH SODQWV IURP VRPH YDULHWLHV ZLWK ORZ
JHUPLQDWLRQRIVHHGVWKRVHZKRFRPHVIURPGLVWDQWK\EULGLVDWLRQVRUFURVVLQJVEHWZHHQHDUO\YDULHWLHV6WDQ\V9
'XOLF-HWDOHVSHFLDOO\ LQVWRQH IUXLWV 7XUNH\+%%DOODHWDO7RVROYH WKLV
SUREOHPRIWHQ LV UHTXLUHG WKHHPEU\R UHVFXHPHWKRG LQDVHSWLFFXOWXUHPHGLXPFRQGLWLRQV 6DQGHUVHWDO
5DJKDYDQ%ULGJHQ
0RGHUQ VROXWLRQV DUH DOZD\V WDNHQ LQWR DFFRXQW LQ RUGHU WR HIILFLHQW SURSDJDWH YDOXDEOH ELRORJLFDO PDWHULDO
6WDQGDUGL$7KHSODQWUHJHQHUDWLRQWKURXJKHPEU\RFXOWXUHLVLQVRPHDXWKRU¶VRSLQLRQDOVRLQIOXHQFHGE\
HQYLURQPHQWDOFRQGLWLRQVRIVHHGSURGXFWLRQ&KLULDFXOD0HWDO
%XWDGHFLVLYHIDFWRUUHPDLQVin vitroFXOWXUHPHGLXP0RUHPHGLXPVZHUHWHVWHGLQFOXGLQJ0XUDVKLJH	6NRRJ
*DPERUJ¶V%5L]]RHWDO:KLWHDQG0	6PRGLILHG6WDQ\V97KHHYROXWLRQRI
VHHG JHUPLQDWLRQ DQG SODQW UHJHQHUDWLRQ GLIIHUHG GHSHQGLQJ RQ WKHLU FRPSRQHQWV IRUPXODWLRQ DQG RI FRXUVH
H[SHULHQFHGJHQRW\SHV
,QWKLVZRUNZHSURSRVHGWRHVWDEOLVKDQRSWLPDOFXOWXUHPHGLXPIRUUHVFXHWKHVZHHWFKHUU\K\EULGVE\HPEU\R
FXOWXUHWHFKQLTXHDVDVROXWLRQIRUK\EULGVHHGVJHUPLQDWLRQ
0DWHULDOVDQGPHWKRGV
7KHELRORJLFDOPDWHULDOZDV UHSUHVHQWHGE\ VZHHW FKHUU\VHHGVRIHLJKWK\EULGFRPELQDWLRQVDV IROORZV*LDQW
5HG[(DUO\5HG0*LDQW5HG[1HZ6WDU01HZ6WDU[.RUGLD01HZ6WDU[9DQ0
01HZ6WDU[%XUODW01HZ6WDU[(DUO\5HG09DQ[1HZ6WDU09DQ[(DUO\
5HG7KH\ KDYH EHHQ REWDLQHG LQ  E\ FURVV SROOLQDWLRQ LQ WKH H[SHULPHQWDO VZHHW FKHUU\ RUFKDUG RI ,VWULWD
%X]DX1XUVHU\ RI WKH8QLYHUVLW\ RI$JURQRPLF6FLHQFHV DQG9HWHULQDU\0HGLFLQH 8$690%XFKDUHVW$W WKH
ULSHQLQJ WLPH WKH VHHGV ZHUH FROOHFWHG IURP K\EULG IUXLWV DQG VWRUHG LQ WKH %UHHGLQJ /DERUDWRU\ RI 8$690
%XFKDUHVW$OOWKHELRORJLFDOPDWHULDOZDVSUHVHUYHGDFFRUGLQJWR&RFLX9DQG2SUHD6PHWKRG3UHFLVHO\
WKH VZHHW FKHUU\ K\EULG VHHGV ZHUH ULQVHG GLVLQIHFWHG ZLWK 'HURVDO VROXWLRQ IRU  PLQXWH SODFHG LQ
SRO\HWK\OHQHEDJV WRJHWKHUZLWKDVXLWDEOHDPRXQWRIVDQGKXPLGLILHGZLWKVWHULOHZDWHU6WRQHEDJVZHUHNHSW LQ
UHIULJHUDWHGWHPSHUDWXUHVRIq&
,Q0DUFKDOOWKHVHHGZHUHVRZQLQGLYLGXDOO\LQSHDWVXEVWUDWHXVLQJWZROLWHUSRWV7KHPRVWSDUWRIWKH
VHHGVKDGJHUPLQDWH DQGVWDUWJURZLQJ ODWHUEHLQJSODQWHG LQ WKH ILHOG7KH UHVWRIXQJHUPLQDWHG VHHGV
ZHUH H[WUDFWHG IURP SRWV DQG VHQW RQ WKH WK RI -DQXDU\  WR0LFURSURSDJDWLRQ /DERUDWRU\ RI WKH
5HVHDUFK,QVWLWXWHRI)UXLW*URZLQJ3LWHVWL0DUDFLQHQLIRUHPEU\RFXOWXUH
 
2.1. Culture mediums  
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2.2. Disinfection of biological material 
6HHGVZLWKRXWHQGRFDUSZHUHGLVLQIHFWHGE\ULQVLQJZLWKWKHIROORZLQJVWHSV5LQVLQJZLWKZDWHUDQGGHWHUJHQW
7:((15LQVH LQZDWHU ,PPHUVLRQ LQ DOFRKRO  ZY   PLQ ,PPHUVLRQ LQ&D2&O   PLQ 7KUHH
ULQVLQJ[PLQZLWKGLVWLOODWHGDQGVWHULOLVHGZDWHU

2.3. Growth chamber conditions 
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7KHILUVWDVVHVVPHQWVZHUHPDGHDWWKUHHZHHNVRIFXOWXUH$ILUVWREVHUYDWLRQZDVWKDWDIWHULQRFXODWLRQRIWKH
VHHGVRQDVHSWLFFXOWXUHPHGLXP)LJXUHWDUJHWLQJWKHSURFHVVHVRIJURZWKDQGGHYHORSPHQWLWRIWHQRFFXUVORVHV
DVLJQLILFDQWDPRXQWRIELRORJLFDOPDWHULDOGXHWRLQIHFWLRQV7DEOH

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VWHULOL]DWLRQRULQIHFWLRQV7DEOH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1URIVHHGVQRQLQIHFWHG         
1UVHHGVXQJHUPLQDWHG         
1URIH[SODQWV         
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7KHUHVXOWVREWDLQHGVKRZHGWKDWXQGHUWKHJLYHQFLUFXPVWDQFHVWKHHPEU\RFXOWXUHKDGEHHQLQIOXHQFHGE\WZR
IDFWRUV WKH JHQRW\SH DQG WKH FXOWXUHPHGLXP$QDO\VLQJ WKH EHKDYLRXU RI WKH JHQRW\SHV RQ9 FXOWXUHPHGLXP
)LJXUHLWVKRZVWKDWKHUHZDVUHFRUGHGWKHORZHVWLQIHFWLRQUDWHRIDQGDWRWKHUYDULDQWV99DQG9
LWZDVORFDWHGEHWZHHQWR$OVRRQWKLVFXOWXUHPHGLXP9ZDVREWDLQHGWKHKLJKHVWQXPEHURIH[SODQWV
IURPDOOK\EULGFRPELQDWLRQH[SODQWVZLWKH[SODQWVDW0DQGH[SODQWVDW0)LJXUH
7KHQXPEHU RI XQJHUPLQDWHG VHHGVYDULHG EHWZHHQ 00DQG0 WR  XQJHUPLQDWHG VHHGV
0)LJXUH

)LJ6ZHHWFKHUU\JHQRW\SHVHYROXWLRQRQ9FXOWXUHPHGLXP
2QYDULDQW9)LJXUHJRRGUHVXOWVZHUHUHFRUGHGDOVRE\000DQG0JHQRW\SHV
ZLWKDH[SODQWV*HQRW\SHV00DQG0UHFRUGHGEHWZHHQDQGHPEU\RVWKDWQRWVWDUWHG


)LJ6ZHHWFKHUU\JHQRW\SHVHYROXWLRQRQ9FXOWXUHPHGLXP
(YROXWLRQRIVZHHWFKHUU\JHQRW\SHVRQ9PHGLXPFRQILUPVDOVRWKDWJHQRW\SH000DQG
0UHFRUGDKLJKHUQXPEHURIH[SODQWVDQGH[SODQWV)LJXUH7RWDOQXPEHURIXQJHUPLQDWHGVHHGVLV
 RQ WKH SUHVHQW FXOWXUH PHGLXP WKH ZRUVW VLWXDWLRQ KDYH EHHQ QRWLFHG LQ WKH FDVH RI 0 DQG 0
JHQRW\SHVZKLFKUHFRUGHGHDFKXQJHUPLQDWHGVHHGV)LJXUH
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)LJ6ZHHWFKHUU\JHQRW\SHVHYROXWLRQRQ9FXOWXUHPHGLXP
$QDO\VLQJWKHVDPHIDFWRUJHQRW\SH)LJXUH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